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(54) ALUMINUM MATRIX COMPOSITE MATERIAL IN WHICH CARBON FIBERS ARE 
DISPERSED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress deterioration in the thermal expanding 
characteristics of the subject material even if being applied with thermal stress and to 
impart high thermal conducting characteristics thereto by sticking and communicating each 
carbon fiber as dispersing material with a binder essentially consisting of carbon. 
SOLUTION: As the carbon fibers the graphic ones or the ones having a structure close to 
the same are preferably used. Moreover, as the binder, a resin which is solidified and 
graphitized at the time of sintering after the formation of a molded body of the carbon 
fibers is suitable, by which the sticking and communicating of each carbon fiber can 
sufficiently be secured. The volumeric packing ratio of the binder to the composite material 
is preferably controlled to 10 to 50%. Furthermore, the carbon fibers are orientated 
preferably in the direction to which the suppression of the thermal expansion of the 
composite material is aimed. In this way, the anchor effect of the carbon fibers can more 
effectively be exhibited, and, since thermal conductivity in the longitudinal direction of the 
fibers is high, heat transfer can effectively be executed. As the matrix of the composite 
material, an Al alloy contg., 12 to 25 wt.% Si is suitable. 
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CLAIMS 



[Claim(s)3 

[Claim 1] Aluminum radical composite material with which aluminum or an aluminium alloy is made into a matrix, 
and the carbon fibers which are said distributed material are characterized by fixing and being open for free 
passage with the binder which uses carbon as a principal component in the aluminum radical composite material 
which distributed the carbon fiber. 

[Claim 2] Aluminum radical composite material according to claim 1 characterized by the aluminium alloy of a 
matrix being an aluminium alloy which contains Si 1 2 to 25% of the weight. 

[Claim 3] Aluminum radical composite material which distributed the carbon fiber according to claim 1 or 2 
characterized by the carbon fiber which is distributed material carrying out orientation in the direction which is 
going to control the thermal expansion of composite material. 

[Claim 4] Aluminum radical composite material which distributed the carbon fiber according to claim 1 to 3 
containing [ at the rate of volume filling / 10 to 50% ]-in composite material characterized by the binder which 
uses as a principal component the carbon which is making the carbon fibers which are distributed material fix 
and open for free passage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aluminum radical composite material which is applied to the 
aluminum radical composite material which distributed the carbon fiber, and has a high heat-conduction property 
by low-fever expansion especially. 
[0002] 

[Description of the Prior Art] Recently, as an industrial member of electronic equipment and others, by the low- 
fever expansion which heat distortion does not generate, in order to raise heat dissipation nature, the ingredient 
excellent in the heat characteristic is demanded. There are high conductivity metals, such as Cu and aluminum, 
in the ingredient conventionally applied to such a demand as an ingredient with a Cu-W alloy, covar (Fe-Co 
alloy), A1203, nitriding aluminum (AIN), and thermal conductivity high as an ingredient of low-fever expansion. In 
recent years, to these, a carbon fiber with small high temperature conductivity and coefficient of thermal 
expansion is made into distributed material, and examination of the composite material which consisted of 
aluminum with a high heat-conduction property etc. in the matrix is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the carbon fiber whose composite material currently 
examined as mentioned above is distributed material has bad wettability with the aluminum which is a matrix, and 
when casting the molten metal of aluminum and compounding, it cannot acquire sufficient interface property. It 
cannot say that the adhesion of a carbon fiber and an inorganic binder interface is enough, but in compound 
sinking in by pressurization casting, inorganic binders used at the time of production of a fiber Plastic solid, such 
as an alumina and a silica, serve as a wettability improvement of the some of a fiber front face and aluminum, 
but if heat stress is repeated and given, exfoliation etc. will occur in the interface of a carbon fiber and a matrix, 
and there is a problem that a coefficient of thermal expansion increases. 

[0004] Moreover, since many silicas of an inorganic binder etc. will not adhere to a carbon fiber front face if they 
are added, the amount used shows the organization which tears off a part for Jointing and a carbon fiber 
distributes independently, in case the aluminum molten metal which is a matrix sinks in between fiber, since it is 
several [ at most ] %. The carbon fiber which has high temperature conduction was isolated, and the 
effectiveness at the time of carrying out heat migration is dropped on such a situation. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the aluminum radical composite material which is applied to the 
aluminum radical composite material which distributed the carbon fiber, and has a high heat-conduction property 
by low-fever expansion especially. 
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PRIOR ART 

_ I I. J , ij 1 1. ] 1 1 . ...1 * ... I J I I 

[Description of the Prior Art] Recently, as an industrial member of electronic equipment and others, by the low- 
fever expansion which heat distortion does not generate, in order to raise heat dissipation nature, the ingredient 
excellent in the heat characteristic is demanded. There are high conductivity metals, such as Cu and aluminum, 
in the ingredient conventionally applied to such a demand as an ingredient with a Cu-W alloy» covar (Fe-Co 
alloy), A1203, nitriding aluminum (AIN), and thermal conductivity high as an ingredient of low-fever expansion. In 
recent years, to these, a carbon fiber with small high temperature conductivity and coefficient of thermal 
expansion is made into distributed material, and examination of the composite material which consisted of 
aluminum with a high heat-conduction property etc. in the matrix is performed. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since the carbon fiber which is distributed material is fixed and opened for free passage 
with the binder which uses carbon as a principal component according to this invention as explained above, high 
thermal conductivity is shown and the effectiveness that composite material with the high dependability which 
degradation of a coefficient of thermal expansion does not produce even if it gives heat stress can be offered is 
done so. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, the carbon fiber whose composite material currently 
examined as mentioned above is distributed material has bad wettability with the aluminum which is a matrix, and 
when casting the molten metal of aluminum and compounding, it cannot acquire sufficient interface property. It 
cannot say that the adhesion of a carbon fiber and an inorganic binder interface is enough, but in compound 
sinking in by pressurization casting, inorganic binders used at the time of production of a fiber Plastic solid, such 
as an alumina and a silica, serve as a wettability improvement of the some of a fiber front face and aluminum, 
but if heat stress is repeated and given, exfoliation etc. will occur in the interface of a carbon fiber and a matrix, 
and there is a problem that a coefficient of thermal expansion increases. 

[0004] Moreover, since many silicas of an inorganic binder etc. will not adhere to a carbon fiber front face if they 
are added, the amount used shows the organization which tears off a part for jointing and a carbon fiber 
distributes independently, in case the aluminum molten metal which is a matrix sinks in between fiber, since it is 
several [ at most ] %. The carbon fiber which has high temperature conduction was isolated, and the 
effectiveness at the time of carrying out heat migration is dropped on such a situation. Furthermore, when such 
an inorganic binder is used, the interface of a carbon fiber and an inorganic binder serves as a thermal barrier, 
and there is a problem that sufficient heat-conduction property cannot be shown. In view of such a trouble, even 
if the purpose of this invention gives heat stress, it does not have thermal-expansion property degradation 
(increase of a coefficient of thermal expansion), and it offers the aluminum radical composite material which 
distributed the carbon fiber which has a high heat-conduction property. 
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MEANS 



[Means for Solving the Problem] The aluminum radical composite material which distributed the carbon fiber of 
this invention in order to attain this purpose makes aluminum or an aluminium alloy a matrix, and it is 
characterized by fixing and being open for free passage with the binder with which the carbon fibers which are 
said distributed material use carbon as a principal component in the aluminum radical composite material which 
distributed the carbon fiber. 

[0006] Moreover, aluminum radical composite material which distributed the carbon fiber of this invention is 
characterized by the aluminium alloy of a matrix being an aluminium alloy which contains Si 12 to 25% of the 
weight. Moreover, aluminum radical composite material which distributed the carbon fiber of this invention is 
characterized by the carbon fiber which is distributed material carrying out orientation in the direction which is 
going to control the thermal expansion of composite material. Moreover, aluminum radical composite material 
which distributed the carbon fiber of this invention is characterized by including the binder which uses as a 
principal component the carbon which is making the carbon fiber which is distributed material fix and open for 
free passage 10 to 50% at the rate of volume filling in composite material. 
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OPERATION 



[Function] By fixing and making carbon fibers open for free passage with the binder which uses carbon as a 
principal component in the configuration which distributed the carbon fiber as fiber of low-fever expansion, using 
an aluminium alloy as a metal matrix of high temperature conductivity, even if the aluminum radical composite 
material which distributed the carbon fiber of this invention shows high thermal conductivity and gives heat 
stress, it is a thing which degradation of a coefficient of thermal expansion produces and which is not things. 
[0008] 

[Embodiment of the Invention] In the aluminum radical composite material which distributed the carbon fiber of 
this invention, the thing of the structure near the quality of graphite or the quality of graphite is suitable for the 
carbon fiber which is the distributed material. In the thing of carbonaceous, it is for compounds, such as 
aluminum3C4 which sufficient interface property may not be acquired after compound-izing, and causes the 
property degradation, to arise. Moreover, it solidifies after creating the Plastic solid of a carbon fiber at the time 
of baking, and the graphite-ized resin is suitable for the binder which uses the carbon as a principal component. 
A pitch especially with high graphite yield and a phenol are suitable. The binder which uses this carbon as a 
principal component has good adhesion in it being as of the same kind as a carbon fiber kind of material, and it 
has the effectiveness which the thermal barrier in an interface reduces in order to trace and carry out crystal 
orientation of the graphite crystal by the side of fiber at the time of elevated-temperature baking. Thereby, the 

^ thermal resistance in an interface can decrease and the thermal conductivity of the aluminum radical composite 

I? material which distributed the carbon fiber can be raised. 

[0009] With the binder which uses carbon as a principal component, carbon fibers fix that it fixes and is open for 
free passage for a part of the fiber, the carbon fibers which are the distributed material of this invention are 
opened for free passage, and between carbon fibers, can enter now and the matrix of aluminum or an aluminium 
alloy will be distributed by the carbon fiber to the matrix of aluminum or an aluminium alloy. Thermal expansion is 
controllable by the structure of a free passage object instead of the thermal-expansion control only by fiber 
interface like the composite material which distributed the conventional carbon fiber by using carbon fibers as 
fixing and a free passage object using the binder which uses the carbon of this invention as a principal 
component. Unless a free passage object breaks by this since a matrix is held down with the structure which is a 
free passage object even if the heat stress in an interface arises, rise degradation of a coefficient of thermal 
expansion is not produced. 
[0010] 
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